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BALLOON mrmOD AND APPARATUS FOR VASCULAR CLOSURE 
FOLLOWING ARTERIAL CATHETERIZATION 

FIELD OF THE INVENTION 
The present invention relates to cathatexizatiDn systems and 
methodologies generally and more particularly to post-cathBterization closure. 

REFERENCE TO CO-PENDING APPLICATION 
Applicants hereby claim priority of U.S. Patent Application Serial No. 
09/808,630, filed March 14, 2001, entitled 'Balloon Method and Apparatus For 
Vascular Closure Following Arterial Catheterization". 

BACKGROUND OF THE INyENTION 
Applicant's U.S. Patent 5.728,134 and Published PCT Patent application 
WO 98/) 1 830 describe a method and apparatus for hemostasis, which greatly simplifies 
hemostasis and thus greatly reduces patient discomfort foIlowsAg arterial 
catheterization. The prior art referenced in Applicant's Published PCT Patent appIicaiioA 
WO 9S/Mg30 and U.S. Patent 5,72S,]34 is considered to r^resent the state of the art. 

SUMMARY OF THE INVEtmON 

The present invention seeks to provide improved systems and 
methodologies fat post-catheterizadon closure. 

There is thus provided in accordance with a preferred enibodiment of the • 
present invention an apparatus for hemostasis of an artery having a puncture after 
arterial catheterization. The apparatus, which is adapted for use with a conventional 
catheter introducer, has a forward end and includes, a hemostasis devicei, an elongate 
flexible hollow shaft having an inflatable anchor balloon at a forward end thereof and an 
inflatable hemostasis balloon adjacent the forward end of the fle?dble hollow shaft, the 
hemostasis device is arranged to be insertable into an artery wa the catheter introducer. 

Further In accordance with a preferred embodiment of the present 
invention the fle?cible hollow shaft includes a central bore. 

Preferably; the flexible hollow shaft indudes a wall having an 
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asymnietric cross section, with a relatively thick cross sectional res^oti and a relatively 
thin cross-sectional region, TypicaUy, there is formed, in the relatively thick cross 
sectional region^ a peripheral bore which extends to a hemostasis balloon mflation 
location exterior of the wall and commuiucates thereat with an interior of the hemostasis 
balloon. 

StiH further in accordance with a preferred embodiment of the present 
invention the central bore extends to an anchor balloon inflation location 
communicating with an interior of the inflatable anchor balloon. 

Additionally in accordance with a preferred embodiment of the present 
invention the anchor balloon and the central bore are configured such that when the 
anchor balloon is deflated it can be withdrawn into the central bore at the anchor 
balloon inflation location. Preferably, the anchor balloon is configured such that when it 
is inflated, it extends beyond the end of the flexible hollow shaft. 

Further in accordance with a preferred embodiment of the present 
invention the apparatus fi^r hemostasis also includes a rod whidi is displaceable 
longitudinally inside and along the centra] bore. The rod which extends through the 
flexible hollow shaft and termmates at a first end in a manually engageable handle 
portion. Ac a second end, the rod is typically attached to the anchor balloon. 

Still further in accordance vnUi a preferred embodunent of the present 
invention the rod includes a multistrand cable surrounded by a plastic cylindrical seal 
and is attached at an extreme end thereof to an inner sur&ce of the anchor balloon. 

Moreover in accordance with a preferred embodhnent of the present 
invention the apparatus for hemostasis also includes a stopcock and associated conduit, 
communicating with an interior of a head element to which the flexible hollow shaft is 
fixed at a reanvard end thereof 

Further in accordance with a preferred embodiment of the present 
invention the interior of the head element communicates with the central bore of the 
flexible hollow shaft and thus communicates with the interior of the anchor balloon at 
the anchor balloon inflation location. 

Still fijrther in accordance with a preferred enabodiment of the present 
invention, the apparatus for hemostasis also includes a stopcock and associated oonduit, 
communicating with an interior the peripheral bore and thus commumcates with the 
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interior of the hemostadis balloon. 

There is flirtlier provided in accordance with a preferred embodiment of 
the present invention^ a method for hemostasis of an aitery having a puncture after 
arterial catheterizatton, the catheterization using a catheter introducer. The method 
includes the following steps: 

following arterial catheterization and removal of a catheter from the 
catheter introducer, introducing into the artery via the catheter introducer, a hemostasis 
device;, which includes an elongate flexible hollow shaft havizig an inflatable anchor 
balloon at a forward end thereof and an inflatable hemostasis balloon adjacent the 
forward end, 

inflating the inflatable anchor balloon inside the artery, causii^ the 
inflatable anchor balloon to assume an inflated state, 

retracting the hemosta^ device relative to the catheter introducer, until 
the anchor balloon in the inflated state engages the forward end of the catheter 
introducer, 

retracting the hemostasis device and the catheter introducer until the 
anchor balloon m the inflated state sealingly engages an inner wall surface of a wall of 
the artery about die catheter introducer^ 

thereafter retracting the catheter introducer such that the forward end 
thereof lies outside the patient body, white the anchor baOoon in the inflated state 
blocks blood flow from the artery, 

inflating the hemostasis balloon adjacent the forward end of the cath^er 
introducer as it lies outside an outer surface of the wall of the arteiy, thereby causing the 
hemostasis balloon to assume an inflated state^ 

deflating the inflatable anchor balloon, 

thereafter, withdrawing the forward end of the flesdble hollow shaft from 
the artery, while the hemostasis balloon seals a region outside the artery and 
surrounding an aperture in the artery through which the forward end of the flexible shafi 
was withdrawn, allowing hemostasis to occur thereat and 

following hemostasis, deflating of the hemostasis baQooa and removal of 
the hemostasis device from the patient. 

Furth^ in accordance with a preferred embodiment of the present 
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invention die method also includes injecting a hemostatic agent via the hemositasis 
device to a location external of the arteiy. 

Still further in accordaiice with a preferred embodiment of the present 
invention the step of inftating the bemostasis balloon inchides: 

initially inflating the hemostasis balloon and 

thereafter, further inflating the hemostasis balloon sufficiently to cause 
the forward end of the flexible hollofw shaft to be withdrawn completely firom tho wall 
of the artery and simultaneously to prevent blood flow from the artery through the artery 
wall, 

There is also provided in accordance with another preferred embodiment 
of the present invention an apparatus for hemostasis of an artery having a puncture after 
arterial catheterization. The apparatus mchades a catheter introducer having a forward 
end and a hemostasis device including an elongate flexible hoUow shaft having an 
inflatable anchor balloon at a forward end thereof and an inflatable hemostasis balloon 
adjacent the forward end of the flexible hollow shaft, the hemostasis device is ananged 
to be insertable into an artery via the catheter introducer. 

Further in accordance with a preferred embodiment of the present 
invention the flexible hollow shaft includes a central bore. 

Still further in accordance with a preferred embodiment of the present 
inverition the flexible hollow shaft includes a wall having an asynunetrio cross section, 
including a relatively thick cross sectional r^on and a relatively thm Gross*seotiopal 
region. 

Preferably, there is formed in the relatively thick cross sectional region a 
peripheral bore which extends to an hemostasis balloon inflatioh location ^cCerior of the 
wall and communicates thereat with an interior of the hemostasis balloorL 

Additionally in accordance with a preferred embodiment of the present 
invention the central bore extends to an anchor baUoon inflation location at which it 
communicates with an Interior of the iijflfltflble anchor baUoon. 

Still further in accordance with a preferred embodiment of the present 
invention the anchor balloon and the central bore are configured such that vA&n Che 
anchor balloon is deflated it can be withdrawn into fhe ceotrai bore at Ifae anchor 
balloon inflation location. 



PAGE 92Q93 *RCVD AT 1 woe 3:57:15 PM (Eastern StaiHlard 

BEST AVAILABLE COPY 



11/20/2008 15:09 FAI 



@|093 



WO02/07219S 



PCT/ILa2/00200 



Preferably, the anchor balloon is coofigured such that when it i$ infiated, 
it extends beyond the end of the flexible hollow shaft 

Additionally in accordance with a preferred embodiment of the present 
invention the apparatus also inchides a rod which is disptaceabJe longitucfinally inside 
S and along the centra) bore and which extends through liie flexible hollow shaft and 
tenni nates at a first end in a manually eiigageable handle portion and at a second end is 
attached to the anchor balloon. 

Preferably, the rod includes a multistrand cable surrounded by a plastic 
cyiindrica) seal and is attached at an extreme end thereof to an inner sur&ce of the 
1 0 anchor balloon. 

Further in accordance with a preferred embodiment of the present 
invention the apparatus also includes a stopcock and assodated conduit, commimicating 
with an interior of a head dement to which the flexible hollow shaft i$ fixed at a 
rearward end thereof. 

15 Preferably, the interior of the head element communicates with the 

central bore of the flexible hollow shaft and thus communicates with the mterior of the 
anchor balloon at the anchor balloon inflation location. 

Still flirtber in accordance with a prefored embodiment of the present 
invention the stopcock and associated conduit, communicates with an interior of thfi 

20 peripheral bore and thus conununicates T^th the interior of the hemostasis balloon. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will be understood and appreciated more fiiOy 
from the following detailed description, taken in conjunction with the drawings in 
25 which: 

Fig. I is a simplified iUustration of post catheterization closure apparatus 
constructed and operative in accordance with a preferred embodiment of the present 
invention; 

Figs. 2A and 2B are sectional illustrations, taken along lines 2A > 2A and 
30 2B-2BofFig. l;and 

Figs. 3A - 3L are simplified illustrations of a prefen^ mode of operation 
of the apparatus of Figs. 1, 2A and 2B. 
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DETAILED DjESCRIPTION OF PREFERJRED EMBODIMENTS 

Reference is now made to Figs. 1, 2A and 2B, which are simplified 
niustrations of a hemostasis device 100 for producing hamostasis following arterial 
catheterization, in accordance vnAi a preferred embodiment of the present invention. 
The hemostaats device 100 is suitable for insertion via a conventional catheter 
introducer (not shown) following completion of catheterization and removal of the 
catheter from the catheter introducer. 

In accordance with a preferred embodiment of the present invention 
hemostasis device 100 comprises a main shaft 102, which preferably has an asymmetric 
wall 104, typically as shown in Fig. 2A, . having a relatively thick region, designated 
generally by reference numeral 106 and a relatively thin region, designated generally by 
reference numeral 108. Extending along the wall 104 of the main shaft 102 at the 
relatively thick region there is preferably formed a bore 110 which «tends to an 
hemostasis balloon inflation location 1 12 exterior of wall 104. 

Surrounded by asymmetric wall 104 is a central bore 120, which 
terminates at an anchor balloon inflation location 122. 

Disposed at an end of main shaft 102 at anchor balloon inflation location 
122 is an anchor balloon 124. It is a particular feature of the pres^ invention that 
anchor balloon 124 is able to be withdrawn mthin bore 120 when deflated and e^ctends 
beyond the end of main shaft 102 when inflated. Withdrawal of the anehor balloon, 
when deflated, into the end of central bore 120 acQacent mflation locadon 122 is 
preferably assisted by a rod 126 which is displaceable longitudinally inside and along 
bore 120 and which extends Chrou^ main shaft; 102 and terminates in a manually 
engageable handle portion 128. Rod 126 preferably comprises a multistiand cable 130 
surrounded by a plastic cyhndrical seal 132 and is attached at an extreme end thereo:^ 
designated by reference numeral 134 to an hmer surface of balloon 124, 

Anchor balloon 124 is selectably inflated via a stopcock 136 and 
associated conduit 138, communicating with the interior of a head element 140 to which 
main shaft 102 is fixed at an end thereof opposite to the end at which balloon 124 is 
located. The interior of head element 140 communicates with central bore 120 in main 
shaft 102, which in turn communicates with the interior of the anchor balloon 124 at 
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anchor balloon inflation location 122. 

Disposed adjacent the end of bore 110 in coirvmumcation wHh 
hemostasis balloon inflation location 112, e5cterior of wall 104 is a hemostaws balloon 
ISO, which is selectably inflated m bore 110, as via a stopcock 152 and associated 
5 conduit 1 54 which communicates with bore 1 10 via head elem^t 140 as seen in Fig. 1 . 

tt is noted that the head element 140 preferably defines tnt^or travel 
stop surfaces 160 and 162 as well as an interior seal 164. Interior seal 164 sealingly 
engages a handle shaft 166, which is fixed to handle portion 128. Handle shaft 166 is 
preferably formed with a peripheral tmvel stop engagement protrusion 168 which is 
10 adapted to engage stop surfaces 160 and 162 when the handle portion 128 and thus rod 
126, fixed thereto, is respectively fUlly extended or fully retracted. 

Reference is now made to Figs. 3A - 3L, which illustrate various steps in 
a preferred mode of operation of the apparatus of Figs. 1, 2 A and 2B. 

Fig. 3 A illustrates the hemostasis device 100 about to be inserted into an 
1 5 artery 300 via a conventional catheter introducer assembly 302, following completion of 
a catheterization procedure and withdrawal of a catheter (not shown) from the catheter 
introducer assembly 302. The catheter introducer assembly 302 conventionally includes 
a sheath 304 and a convenuonal hemostasis valve 306 to winch is coupled a substance 
Introduction conduit 308 having a control valve 3 10. 
20 Fig. 3B shows die hemostasis device 100 inserted iiito the catheter 

introducer assembly 302 such that the outer end of the main shaft 102 extends into the 
artery 300 welt beyond the end of catheter introducer sheath 304. As shown with 
particularity in Fig. 3B, at this stage both anchor balloon 124 and hemostasis balloon 
150 are deflated, and anchor balloon 124 is preferabfy fiilly retracted msid^ central bore 
25 120 upstream of anchor balloon inflation location 122, by foil retraction of handle 
portion 12S reahvardly of head element 140. 

Reference is now made to Fig. 3C, wtuch shows initial extension of 
anchor balloon 124 outside of central bore 120 by extension of handle portion 128 into 
engagement with head element 140. At this stage, both balloons 124 and 150 remain 
30 deflated. 

Fig. 3D illustrates initial inflation of the anchor balloon 124, preferably 
by use of a syringe 320 communicating T^dth central bore 120 via the interior of head 
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element 140, stopcock 136 and associated conduit 138 (Fig. I), Due to the engagement 
of extrerne end 1 34 of rod 126 with an inner surface of balloon 124, th& inflated balloon 
preferably has a cusp-type configuration 95 seen with particularity in Fig. 3D. 

This cusp-type configuration is associated with a particular feature of the 
present invention inasmuch as it provides pfvotable mounting of the balloon 124 relative 
to main shaft 102, thereby to enable the anchor balloon 124 to sealingly align itself with 
the interior wall of artery 300 notwithstandmg that the shaft 102 is Doxmally not aligned 
perpendicularly thereto, as seen in the drawings. 

Following inflation of the anchor balloon 124, the hemostasis device 100 
is panially retracted such that the inflated anchor balloon 124 rests tightly against the 
extreme end of the catheter introducer sheath 304, as seen in Fig. 3E. 

Thereafter, the catheter introducer assembly 3D2 and the hemostasis 
device 100 are withdrawn together, such that the catheter introducer sheath 304 is 
removed from artery 300 only when the anchor balloon 124 akeady engages the interior 
wall of artery 300 in sealing engagement with the aperture in the artery 300 through 
which the catheter introducer shaft 304 is drawn and through which the main shaft 102 
presently extends. This stage is shown in Fig. 3F. 

As seen in Fig. 3Q, ixi&al inflation of the hemostasis balloon 150 is 
effected, preferably by use of a syringe 340 commuoicatrng with bore 110 via head 
element 140, stopcock 1S2 and associated conduit 1S4. Thereafter, as seen in Fig. 31^ 
the anchor balloon 124 is deflated and the hemostasis balloon 1 50 is more fiilly inflated, 
which preferably causes the extreme end of the main shaft 102 to be withdrawn from 
the artery 300 to a location 1^2^ Just outside the artery ivall. 

As shown in Fig. 3t the deflated anchor balloon 124 is then retracted 
within the central bore 120, by fiiU retraction of handle portion 128, allowing for 
hemostasis to take place in a region 360 outside of artery 300, which region is delimfted 
by inflated hemostasis balloon ISO, as shown in Fig. 3 J. 

Once acceptable hemostasis has occurred in region 360, the hemostasis 
balloon ISO is deflated, as shown in Fig. 3jEC preferably by operation of syringe 340 
communicating with bore 110 via head dement 140, stopcock 1S2 and assodated 
conduit 154. 

Thereafter, the hemostasis device 100 is entirety ^thdrawn from the 

8 
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patient, leaving a region 360 of hemostasis outside of artery 300, as shown inFig. 3L. 

ft will be appredsted by persons skilled in the art that the present 
invention is not limited by what has been particularly shown and described hereinabove. 
Rather the scope of the present ioventioii includes both combinations and 
subcombinations of the various features described hereinabove and 6hown in the 
drawings as well as modifications and fiuther developments thereof which would occur 
to a person of ordinaiy skill in the art upon readmg the foregoing descriptioa and which 
are not in the prior art. 
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CLAIMS 

1 . Apparatus for hemosta^s of an artery having a puncture afto* arterial 
catheterization, the apparatus being adapted for use vsnth a catheter introducer having a 
forward end and comprising: 

a hetnoatasis device including an elongate flexible hollow shaft having 
an inflatable anchor balloon at a forward end thereof and an inflatable hemostasis 
balloon adjacent said fbrward end of said flexible hollow shaft, said hemostasis device 
being arranged to be insertable into an artery via said catheter introduo^. 

2. * Apparatus for hemostasis aocordii^ to dsum 1 and whereiD said flexible 
hollow shaft comprises a central bore. 

3. Apparatus for hemostasis according to claim 1 or daim 2 and wherein 
said flexible hollow shaft comprises a wall having an asymmetric cross sectioii, 
including a relatively thick cross sectional re^on and a relatively thin cros^-sectional 



4. Apparatus for hemostasis according to datm 3 and wheidn there is 
fbrmed in said relatively thick crosa sectional region a peripheral bore which extends to 
an hemostasis balloon inflation location exterior of said waU and communicates thereat 
witli an interior of said hemostasis balloon. 

5. Apparatus for hemostasis according to claim 4 and whereiii said central 
bore extends to an anchor balloon inflation location at which it communicates with an 
interior of said inflatable anchor balloon. 

6. Apparatus for hemostasis according to any of claims 2' to 5 and wherein 
said central bore extends to an anchor balloon inflation location communicating with an 
interior of said inflatable anchor balloon. 
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7. 



Apparatus for hemostasis according to claim S and wherein said anchor 
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balloon and said central bore are configured such that wheD said anchor balloon is 
deflated it g&ji be withdrawn into said centra! bore at said anchor balloon inflation 
location. 

5 8. Apparatus for hetnostasis according to daim 7 and wherein said anchor 

balloon is configured such that whsn h is inflated, h e?ctends beyond the end of said 
flexible hollow shaft. 

9. Apparatus for hemostasis according to any of claims 2 to 8 and also 

1 0 comprising a rod which is displaceable lon^tudinally inside and along said central bore 
and which extends through said fleTdble hollow shaft and terminates at a first end in a 
nnanually engageable handle portion and at a second end is attached to said anchor 
balloon. 

15 10. Apparatus for hemostasis according to claim 9 and wherein said rod 

comprises a muhistrand cable surrounded by a plastic cylindrical seal and is attached at 
an extreme end thereof to an inner sur&ce of said anchor balloon. 

1 1. Apparatu3 fbr hemostasis according to any of claims I to 10 and also 
20 comprising a stopcock and assodated condmt^ oommunicaliiig with an int^or of a head 

element to which said flexible hollow shaft is fixed at a rearward end thereof 

1 2. Apparatus for hemostasis according to clatm 1 1 and wherdn said interior 
of said head element commurucates with said central bore of said flexible hoUow shaft 

25 and thus communicates with said interior of said anchor balloon at said anchor balloon 
inflation location. 

13. Apparatus fbr hemostasis according to daim 1 1 or claim 12 and wherein 
said stopcock and associated conduit^ communicates with an interior of said peripheral 

3 0 bore and thus communicates with the interior of said hemostasis balloon. 

14. A method for hemostasis of an artery having a puncture after arterial 

11 
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catheieiization, said catheterization using a catheter introducer, the method 
comprising the steps of: 

following arterial catheterization and removal of .a catheter from the 
catheter introducer, introducing into the artery via said catheter introducer, a 
5 hemostasis device including an elongate flexible hollow shaft ha'^nng an inflatable 
anchor balbon at a fonvard end thereof and an inflatable hemostasis baUoon adjacent 
said fonvard end; 

inflating the inflatable anchor balloon inside the axtery, causing said 
inflatable anchor balloon to. assume an inflated state; 
1 0 retracting the hemostasis device relative to the catheter introducer, until 

said anchor balloon in said inflated state engages said forward end of said catheter 
introducer; 

retracting said hemostasis device and said catheter introducer until 
said anchor balloon in said inflated state seali^gly engages an inner wall sur&ce of a 
15 waJI of the artery about said catheter introducer; 

thereafter retracting said catheter introducer such that the forward end 
thereof lies outside the patient body, while said anchor balloon in said inflated state 
blocks blood flow from the artery; 

inflating said hemostaais balloon adjacent .the forward end of the 
20 catheter introducer b& it lies outside an outer surface of the wall of the artery, thereby 
causing the hemostsLsis balloon to assume an inflated state; 

deflating the inflatable anchor balloon; 

thereafler> withdrawing said forward end of said flexible hollow shaft 
from said artery, while said peripheral balloon seals a region outside said artery and 
25 surrounding an aperture in said artery through which said forward end of said flexible 
shaft was withdrawn^ allowing hemostasis to occur thereat; and 

following hemostasis, deflating of said hemostasis balloon and 
removal of said hemostasis device from the patient. 

30 15. A method according to daim 14 and also comprising injecting a 

hemostatic agent via the hemostaais device to a location external of the artery. 
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16 A method according to claim 14 or claim 15 and wherein said inflating 

said hemostasis balloon includes: 

initially inflating said hemostasis balloon; and 

thereafter, further injSating said peripheral balloon sufficiently to cause 
said fbnvard end of said flexible hoUow shaft to be mthdrawn completely from the 
wall of the artery and simultaneously to prevent blood flow from the artery through the 
artery wall. 
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